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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnunnmuaa «OpraHudecKUid CHHTE3» OTHOCHUTCS K JUCHUIUIMHAM O0S3aTeNbHOM  4YacTh
broka 1. Quctummuaet (Moxynu) [IpeaMeTHO-MEeTOANYECKOro MOl TI0 XHMHH YU4eOHOTO TUTaHa
OCHOBHOI mpodhecCHOHANbHONW 00pa3oBaTeNbHONM MPOrpaMMbl  BBICIIEIO 00pa3oBaHUS —
nporpaMMsel OakanaBpuara 1o HampasiaeHUto noarotoBku 44.03.05 Ileparornyeckoe odpazoBaHue
(c aByms mpoduiIssMH TIOATOTOBKH), HANPaBIEHHOCTh (Mpoduib) 00pa3oBaTeIbHON MPOrPaMMBI
«buonorus. Xumusy», ouHON HOpMBI 00yUEHUSI.

JlucuuiiuHa onupaercs Ha pe3yabTaThl 00ydeHus, cOpMUPOBAHHBIC B PaMKaX TUCIUILINH
yueOHoro mana: OOmas u HeopraHudeckas xumus, Duznueckas W KOJUIOMJTHAS XUMUS,
Ananutnueckas xumusi, Opranundeckas xumus, buoxumus, Heoprannueckuit CUHTES.

Pe3ynbTaThl W3ydeHUs AMCIMILIMHBI SBISIOTCS OCHOBOW JUISI M3YYCHHS IUCIUIUIMH U
NPOXOXKACHUS TPaKTUK: XHUMHS OKpyXawlieid cpeasl, BreypouHas pabota 1o XUMHH,
[legarornyeckass mpakTHKa Mo XuMuu, Hay4dHo-ucciemoBarenbckas paborta, BeimonHenue u
3alUTa BBITYCKHON KBATH(PUKALMOHHONW PaOOTHI.

1. Ilepeuenb MJIaAHMPYyeMBIX
pe3yJbTaToB) MO TUCIHUILINHE

Henabo O0CBOCHUS TUCHUIUIMHBI «OpraHudecKuil CHHTE3» sBISETCS: (HOPMHPOBAHHE
CHEIUAM3UPOBAHHBIX U CHUCTEMATH3UPOBAHHBIX 3HAHMM B OONACTH CHHTE3a OPraHUYEeCKHX
MpenapaTroB, OCHOBAaHHBIX HAa MPUMEHEHUH IOJIYYCHHBIX TECOPETUYECKHX 3HAHUN O MEXaHU3ME
peaxkuil As peneH s MPakTUIeCKUX 3a/1ad.

3agaveil OCBOCHHS TUCIUIUIMHBI SBIISCTCS (DOPMUPOBAHHE Yy CTYyJIEHTa CIOCOOHOCTEH
BBITMOJHATh XUMUUYECKUN AKCIIEPUMEHT, TOTOBUTh CTaHJIAPTHBIE PACTBOPHI U COOMpPaTh YCTAaHOBKHU
JUISl CHHTE3a OPraHWYeCKHX BEIIECTB; 3HATh OCOOCHHOCTH MPOTEKaHUs XMMHUYECKOIro Mpolecca u
MeXaHH3Ma XUMUYECKOW peakluyd B 3aBUCUMOCTU OT YCJIOBUI; YCIOBUS MPOTEKAHUS BO3MOKHBIX
MOOOYHBIX PEaKLU U MEPBI UX TIPEIOTBPAIICHUS;

B pesynpTate ocBOeHHs mporpammbl 0OakalaBpuaTa OOYYarOIIMKCSA JOJDKEH OBJA/ETh
CIENYIONIMMH DPE3yJbTaTaMu O0y4YeHus 1o JuciurimHe «OpraHu4ecKuid CUHTE3» (B TaOiHIle
MPEJICTABICHO COOTHECEHHE O00pa3oBaTeNbHBIX pPE3yAbTAaTOB OOYYEeHHS 110 JOUCHUIUIMHE C
WHANKATOPaMH JIOCTHKEHUSI KOMIIETSHIINN )

pe3yabTaToB  o0ydyeHusi (00pa3oBaTeJbHBIX

Kommnerenius u OO6pa3zoBaTeabHbIC PE3yIbTaThl TUCIUTLTAHBI
WHJUKATOPHI € (aTamsl popMHUpOBaHUS AUCIUTUIHHEI)
JOCTUXKCHUSA B 3HacT ymeer BJ1agcecT
JUCHUTIIINHE
IK-1.1 OP-1 OP-2 OP-3
POJIb M MECTO PUMEHSATH HaBbIKAMU
3HaeT CTPYKTYpY, npeaMeTHON o0acTu TEOPETHUYECKUE Oe3omacHoi paboThI ¢
COCTaB U OpPraHU4eCcKOro CUHTE3a | JaHHBIE 110 MPEAMETY OpraHMYECKUMH
JMIaKTHIECKUE B 001IEH IS pELIEHUS 3a/1a4 10 BEIIECTBAMH
€JIMHUILIBI IPEIMETHON KapTUHE HAYYHOI'O XUMUHU
obnactu 3HAHUS.
(npenogaBaeMoro
npenMeTa).
[1K-1.2 OP-4 OP-5
YMeer ocylecTBIsATh OCHOBHBIE METOJIbI OCYIIECTBIISITH BBIOOD
0T60p y4eOHOro TIONYYeHHsI, OYHCTKH Haubonee
COJIepKAHUS TS €r0 UCCIICTOBAHMSI 1eTIecO00pa3HBIX
peanu3aiuu B OpraHNYECKNX METOJIOB,
Pa3IUYHBIX COENUHEHNIH cpeacTs U Gopm
dbopmax oOydeHus B OpraHu3aluu




COOTBETCTBHH C y4eOHOTrOo Tpoiiecca, B
TpeboBanusmMu OI'OC COOTBETCTBHHU C
00. IUIAKTUISCKIMA
3aJa9aMu

I1K-1.3 OP-6 OP-7
JleMmoHCTpHpYET CTPYKTYPY, COCTaB 1 HABBIKOM ITPUMEHEHUS
yMEHHE pa3pabaThiBaTh | AUIAKTUYECKHE pa3IMYHBIX METOJIOB,
pasnudHbIe GOPMBI €IMHHULIBI COACPKAHUS IPUEMOB U
y4eOHBIX 3aHATHH, npeaMeTa TEXHOJIOTHI 00y4eHHUs
MIPUMEHSATh METOJIBI, «Opranndeckuit B Pa3IMYHBIX opmMax
MPUEMBI U TEXHOJIOTHH | CHHTE3Y, OpTraHMU3aIHN
00y4YeHHsI, B TOM YKC/e | TPAJULMOHHBIE U y4eOHOTO
UH(POPMAITUOHHBIE. COBPEMEHHBIC METO/IBI, nporiecca.

cpencTBa u popmbl

OpraHu3anuy y4eOHOTO

mporiecca.

2. O0beM JUCHHUIVIMHBI B 324€THBIX €IUHUIAX C YKA3aHUEM KOJHYeCTBA aKaJeMHYeCKHX

4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy o0yuyalommxcsi ¢ npenojgasartesieM (1o BHIAM
yueOHBIX 3aHAATHI) U HA CAMOCTOSITEJILHYIO Pad0Ty 00y4arommXcs

Y4eOHble 3aHATHS
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3. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jejaM) ¢ yKa3aHHeM

OTBCJACHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMUYE€CKUX YaCOB U BU/10B y‘l@ﬁHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedennozo0 Ha HUX KOJIUYECHBA AKAOEMUUECKUX YACO8 U

6U006 yUEeOHBIX 3aHAMUIL

KomnuectBo  wacoB 1o
dbopmam OpraHu3aIu
oOydeHus
HaumenoBanue pasziena u tem g
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Pazgen |. BBenenme B mnpeamer. Teopernueckue OCHOBBI
OPraHuYecKoro CHHTe3a.
Tema 1. Ilpeaqmer u 3amaum opraHU4eckoro cuHrte3a. OCHOBHBIE 2 4 6
TCHACHIINU Pa3sBUTHUA OpraHn4e€CcKoro CHUHTE3a. CI)IpI)eBI)Ie -
HMCTOYHHUKHU MTPOMBIIUIEHHOTO OPTaHMYECKOT0 CHHTE3a
Tema 2. OCHOBHOW ¥ TOHKWUW OpTraHWYECKUN CUHTE3 4 4 8
Pazpea |l. IlnanupoBanue U NOATOTOBKA OPraHUY€eCKOT0




CHHTE3a

Tema 3. Ctparterus cunresa 2 4 10
Pazgen |11. MeToas! BbljiesieHUS M OYMCTKH OPraHMYeCKUX

BellleCTB

Tema 4. MeToibl onpeieeHHs BA)KHEHIIINX KOHCTAHT 2 4 8
OpPraHMYeCKUX COCAMHEHUHN -

Tema 5. Ouncrka TBEpABIX OPraHUYECKUX BEIIECTB METOJOM 2 4 6
NEePEKPUCTAIITU3AINN 1 BO3TOHKU -

Tema 6. CiocoOBI TepEroHKN OPraHUIECKUX BEIIECTB 2 2 6

Pa3nen |V. [IpyHIIUNBI OPraHuvecKoro CHHTE3a.

Tewma 7. IIpuHUUIIBI CO3AAHUS YIVIEPOAHBIX CTPYKTYP. 4

2 i 8
Tema 8. [IpuHIUIIBI CO3AaHUS YTIIEPOAHBIX CTPYKTYP HA OCHOBE 2 4 8
METAJJIOOPTaHUYECKUX COCTMHEHUI -
18 30 60
UTOro -
3.2.  Kpamkoe onucanue cooepicanus mem (pazoenos) OucCyuniunl

Kpatkoe conep:kanue kypca ( 10 cemectp)

Pa3nen |. BBenenue B mpeamet. TeopeTuyeckne 0CHOBbI OPraHH4Y€eCKOr0 CHHTE3Aa.

Tema 1. Ilpeamer u 3a7a4u OPraHNYeCKOro CHHTE3A.

Beenenue. [IpenMer u 3agaun OpraHM4ecKOro CMHTE3a. 3HaUYCHUE VISl Pa3BUTHS CUHTETUYECKON U
npenapaTMBHoﬁ XUMHUHU, MCIUIINHBI. OCHOBHI)IG 6330BI>IC IIOHATHUA, yMGHI/Ifl 1 HaBBIKU,
UCIIONIb3YEMbIE TPU CHHTE3€ OpraHudeckux BemiecTB. JlaGopatopHas mnocyna. OcHOBHBIE
TCHACHIINN paSBI/ITI/IS{ OpFaHI/IquKOFO CHUHTCEC3a. CI)IpbeBI)IC NCTOYHUKHN HpOMI)IHIJ'ICHHOFO
OPraHU4YeCKOro CUHTE3a

HNurepakTuBHas ¢opma: Pabota B mapax Mo YCBOSHHIO THIIOB M Ha3HAuYeHUS JlabopaTOpHOU
IIOCY/IbI.

Tema 2. OcHOBHON U TOHKHI1 OpraHMYecKHii CHHTE3

OCHOBHOI OpraHM4ecKHil CUHTE3 U ero npoaykuus. Cblpbe OCHOBHOI'O OPraHMYECKOrO0 CHHTE3a.
MeTo/1bl TOHKOTO OpraHn4ecKoro cuHTe3a. ChIpbe TOHKOTO OPraHU4eCKOro CUHTE3A.
HNuTepakTuBHas popma: ['pynnossie TBOpueckue 3a1anus; Padbora ¢ HTepHET-UCTOUHUKAMU

Paznes |l. IlnanupoBanue u NOArOTOBKA CHHTE3a

Tema 3. CTparerusi cuHTe3a

JIuHEeWHBI# M KOHBEPTeHTHBIN MOJIXOABl MPH IJIAHHPOBAHUM CHHTE3a OPTaHUYECKHX BEIIECTB..
®dakTophl TUTAHUPOBAHHS OPTAHWYECKOTO CHMHTe3a. KackaJHble IMOCIIeIOBATeILHOCTH pPEaKIuid B
KOPOTKHX CXeMax I[IOJIHOTO [uKIa. PerpocuHTeTHueckuil aHanmu3. JlepeBO CHHTETHYECKHX
MHTEPMEINATOB.

HNurepakTuBHas ¢opma: Pabora B mapax 1mo COCTaBICHHUIO CXEM CHHTE30B

Paznes |11. MeToabl Bbljie/ieHHSI M OYMCTKH OPraHMYECKHUX BelIeCTB

Tema 4. Mertoabl omnpeneneHdus: BaKHEHIIMX KOHCTAHT OPraHUYeCKHX COCJIMHEHHUI:
OnpeneneHue TemnepaTypbl KHIIEHUsS, IUIABICHMS, IUIOTHOCTH M IOKA3aTessl IMPEIOMIICHUS
OpPraHWYECKHUX BEIIECTB.

HNuTepakTuBHas popma: ['pynnossie TBOpueckue 3aaanus; Padbora ¢ MHTepHET-UCTOUHUKAMU



Tema 5. OuncTka TBepAbIX OPraHUYECKHUX BelIECTB METOIAOM MePeKPHCTAIN3AUMUA M
BO3IOHKH

Mertonbl ouMcTKH, 00nacTH NpuUMEeHeHus. Yucrora peareHTOB. MeToabl OYMCTKH TBEPIBIX
opraHuyeckux coenuHenuil. [lepexkpucramnusanus. Bosronka.

Tema 6. Cioco0Obl NeperoHKu OPraHMvYecKnX BeecTB

[lpsmass meperonka. @pakuumoHHas meperonka. Ileperonka mpu armMocepHOM [aBICHUHU, C
BOJSIHBIM I1apOM U B BaKyyMe.

HNuTepakTuBHas popma: ['pynmossie TBOpueckue 3aaanus; Pabora ¢ IHTEpHET-HCTOUHUKAMH.

Pa3nen IV IIpyHUIMIIBI OPraHUYeCKOT0 CHHTE3a

Tema 7. [IpyHLMIIBI CO3JaHUS YTIEPOIHBIX CTPYKTYP

Tema 8. IlpuHUMIBI CO31aHUSI  YIJIEPOJIHBIX CTPYKTYp Ha OCHOBE METATIOOPTAHMYECKUX
COEMHEHUI

HNuTepakTuBHas ¢opma: YueOHas TUCKYCCHS O OCHOBHBIX MPUHIIUIIAX OPTaHUYECKOTO CUHTE3A.

4. IlepeuyeHb Yy4eOHO-METOAUYECKOr0 oOOecnmeyeHUs JJIsi CAMOCTOSITEIbHOH PadoThI
o0yyarommxcsi Mo JMCHHIINHE

CamocrosTenpHas paboTa CTYAEHTOB SIBISETCS 0C000i (opmoil opraHmzamuy ydeOHOTO
npolecca, MpeacTaBistomas coooi MIaHupyeMylo, I03HaBaTEIbHO, OPraHU3ALMOHHO U METOANYECKU
HalpaB/IIEMyI0 JESITEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOI'O
pesynbTaTa, OCYILECTBIsieMyr0 Oe3 mpsMoi momouu mnpenogasatens. CamocrosrenbHas paboTa
CTYZCHTOB SIBJSIETCSl COCTaBHOM 4YacThlO y4eOHOH pabOTbl M WMEeT IEeNbl0 3aKperuieHue |
yri1yOjieHHe MOJYyYEHHbIX 3HAHUM M HaBBIKOB, MOMCK M NPHOOpPETEHHE HOBBIX 3HAHMM, a TaKke
BBIMIOJIHEHUE Y4YEOHBIX 3aJaHHil, MOATOTOBKY K NPEICTOALIMM 3aHATUSAM M 3k3aMeHy. OHa
npeaycMaTpuBaeT, Kak HpaBuio, pa3paboTKy pedepaToB, HalMCaHUE JOKJAJ0B, BBIIOJIHEHUE
TBOPYECKUX, UHJIMBUIYaJbHBIX 33JaHUI B COOTBETCTBUM C Y4€OHOU mporpamMmoi (TeMaTHuyecKuM
IUIAHOM M3Y4YeHHUs IUCHMIUIMHBI). Tema JUid Takoro BBICTYIUIEHHS MOXET ObITh NpeJIoKeHa
npenojaBaTeneM WiIM u30paHa caMHUM CTYJEHTOM, HO MaTepuajl BBICTYIUIEHUS HE JOJKEH
NyOJIMpOBaTh JIEKIIMOHHBIN MaTepua.

PedeparuBHbIii MaTepuan CIYXUT JTOMOJHUTEILHON uH(pOpManuen mis paboTel Ha
NPaKTUYEeCKUX 3aHATHAX. OCHOBHAS LIeb JAHHOTO BUAA pabOThl COCTOMT B OOYYEHHUHU CTYACHTOB
METOJIaM CaMOCTOSITEIbHOM paboThl ¢ y4eOHBIM MaTepuanoM. [l MONHOTHI YCBOEHHUS TEM,
BBIHECEHHBIX B MpaKkTHYecKue 3aHATHs, TpeOyerca pabota ¢ mnepBoucrouHukamu. Kypce
IpelyCMaTPUBAET CAMOCTOSITEIbHYIO pabOTy CTYAEHTOB CO CHEelHalbHOM autepaTypoi. Ciaenyet
OTMETHTb, YTO CaMOCTOSTEIbHas paboTa CTYIEHTOB pe3yJibTaTUBHA JIUIIb TOI/A, KOI/Ia OHA
BBITOJIHAETCS] CUCTEMATHUECKH, TUTAHOMEPHO U LieJICHANPaBICHHO.

3amaHusa U1 CaMOCTOSITENIbHOW pPaboThl MpPeayCMaTpUBAIOT MCIIOIB30BaHME HEOOXOIMMBIX
TEPMHHOB M TMOHATHH Mo npobiemaruke Kypca. OHM HalEIMBAIOT HA MPAKTHYECKYIO paboTy 1o
NPUMEHEHHI0 M3y4aeMOro marepuaia, MOMCK OuOnmuorpadguueckoro mMarepuana U 3JEKTPOHHBIX
MCTOYHUKOB MH(OPMAIINH, WLTIOCTPATUBHBIX MaTepUasoB. 3aJaHUs MO CaMOCTOSTENIbHON paboTe
JIAI0TCA M0 TeMaM, KOTOpbIe TPEOYIOT TOMOIHUTENIEHOW TPOPaOOTKH.

OO6muit 00beM caMOCTOSITENbHOM pabOThl CTYIEHTOB MO AUCLUMILIMHE BKJIIOYAET ayJIUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOSITENbHYIO paObOTy CTYZICHTOB B TEUEHUE CEMECTpa.

B kypcax nexkuuii u 7a00paTOPHBIX 3aHATHH NPEAYCMOTPEHBI CIENYIOUIME TeMbl Ha

CaMOCTOATEJbHOE H3y4YeHHe!

1. Ucropus pa3BUTHS NPOMBILIUIEHHOTO OPTraHUYECKOT0 CUHTE3a
ChIpbe TOHKOTO OPraHN4eCKOro CUHTE3a
ITpon3BOACTBa OCHOBHOTO OPraHMYECKOro cuHTe3a B Poccun
CHHTE3BI CII0)KHBIX OPraHUYECKUX COCTUHEHUM
[IpuHIUITBI CO3AaHMS YIVIEPOAHBIX CTPYKTYP Ha OCHOBE PEAKIIMM KPOCCCOUETaAHUS
[TpyHIMIIBI CO3/1aHUS YIIIEPOIHBIX CTPYKTYp Ha OCHOBE peakLui UKIONPUCOEIUHEHMS
W nenTrdukanyst HEM3BECTHOTO OPraHMUYECKOrO BEIIECTBA
DKCTpaKIHs Kak Crocod OYMCTKH OPTraHUYECKUX COeIMHEHHN

NGk wN
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BueaynutopHas camoctosiTenbHasi paboTa ocymiecTBisieTcs B hopmax:
- IOATOTOBKH K YCTHBIM JOKJIaJlaM

- IOATOTOBKA U BBIIIOJHEHUE KOHTPOJIBHOU paboThI

- yyacTue B y4eOHOM JUCKYCCHH

- IOJITOTOBKA MPE3EHTALMH U BBICTYIUIEHUSM 110 TeMe pedepara

Tembl pedepaTos

Wnentudukanus HEM3BECTHOTO BEIIECTBA: MPEABAPUTEIHHOE HCCIEAOBAHHE M OTKPHITHE
(YHKLIMOHAJIBHBIX I'PYII B OPraHUYECKUX COECAMHEHUSIX.

OCHOBHBIE UICTOYHHUKHU YIJIEBOJAOPOJHOTO ChIPbs, UX XapaKTEPUCTHKA U COCTAaB.

Peakiun cynbdupoBaHus: mnonydeHue CyiabGaHHIOBOM KHUCIOTHI, mHoiydyeHue Na-conn
0eH30ICYNIb(HOKUCIIOTHI

DU3NKO-XMMHUYECKHE METOJbl YCTaHOBJEHUs CTpykTypbl BemectBa: WK- u SAMP-
CIIEKTPOCKOIIHS B OPraHUYECKOW XUMHH.

Peaknnn Merare3uca B TOHKOM OPraHU4YECKOM CUHTE3E.

JInHEeNHBIN 1 KOHBEPTEHTHBIN ITOAXO0/AbI — CPABHEHUE CTPATETUi OPraHUYECKOTO CUHTE3A.
3aluTHBIE TPYIIIBI B OPTaHUYECKOM CHHTE3E.

Meroapb! cHHTE3a HUKINYECKUX CUCTEM.

OpraHu30BaHHBIN CUHTE3 CYNIPaMOJIEKYJIAPHBIX COCIUHEHUM.

. Click-chemistry-cunre3 npoussoaasix JTHK.

. CuHTEe3b KOMOUHATOPHOM (COYETATENBHOM ) XUMHUH.

. Peakiuu MeTaiu-kataiu3upyeMoro Kpocc-coueTaHusl.

. Meronbl 030HOJIM3a JJIsl CHHTE3a KapOOHWIIBHBIX COEIMHEHHI./[na3o- u azocoeanHEHUS.

MexaHn3M peakuu AMa30TUPOBAaHKs. MeXaHn3M peakui a30CO4YETaHMus.

3agaHusA 1J1s1 KOHTPOJIbHOMN padoThl

Jlise TIeperoHKM OpraHUYecKUX >KUIKOCTeH B 1abOpaTOpHM MOJb3YIOTCS IPaBHIBHO
coOpaHHBIM PUOOPOM

Y CTaHOBUTH COOTBETCTBUE MCXKAY CMECBhIO BCIICCTB U METOJA0OM €€ Pa3ICIICHUA:

A) A1leToH U Toyon 1) Bosronka
b) MoueBuHa ¢ BKIIIOUYSHUSAMH TBEPABIX YacTUI] uepHoro 1seta 2) [leperonka
B) Hadranun 3) [epexpucrannuzanus

J511 paBHOMEPHOTO KUTICHHS B PEaKIIMOHHYIO MacCy MPH BaKYyMHOM ITEPETOHKE MOMEIIAI0T
, P OOBIYHOM MEPErOHKE




4. Tlpu meperoHke JIETKO BOCIIAMEHSIOLINXCS )KUKOCTEH B TabopaTopuu pasperaeTcs
MOJIb30BAThCS TOIBKO:
a) KoOoHarpeBarenem;
0) PJIEKTPOILINTKOM;
B) Ia30BOM TOPEIIKOM;
T') TOpsiueii BOAsIHOM OaHei
5. B osrom mnpubope OIMH KOMIIOHEHT pEaKIMU MOXXKHO TNPUOABIATH K JPYyroMy Npu
NepeMeNIMBaHNH U C KOHTpoJIeM TemnepaTypsl. [Ipudop coctouT us:
a) IBYropJIoi KOJIObI, CHAOKEHHON 00paTHBIM XOJIOAMIBHUKOM U Ta30TOIBOAIICH TPYOKO;
0) Tpexropyioil KOJOBI, CHA0XCHHOW KalelbHOW BOPOHKOW, MEMIATKOH, OOpaTHBIM
XOJIOTUITBHUKOM;
B) TPEXTOPIION KPYITIOJOHHOM KOJI-OBI, KarneabHOH BOPOHKH, MEIIAJIKH 1 TEPMOMETPA;
T') TPEXTOPJION KPYIJIOJAOHHOM KOJIOBI, C MEIIAIKON, TEPMOMETPOM U ABYPOTUM (OPIITOCCOM, K
KOTOPOMY IPUCOEMHEHBI 00pPAaTHBIM XOJIOAUIBHHUK U KalleJIbHAsi BOPOHKA
6. Ilpu nepekpucTaian3anuu B TBEPJOM COCTOSTHUU 00pa3yroTCs
a) UEHTPBI KPUCTALTU3AIMH U TIPOUCXOANUT MX POCT;
0) LEHTPbI KPUCTAJUIU3AIMH U U3MEHEHUE KPUCTAJUIMYECKON PEIIETKH;
B) pacraj] TBepJbIX pacTBOPOB, C BBIICJICHUEM BTOPUUYHBIX (a3.

Hepeqeﬂb TEM A5 yqeﬁﬂoﬁ AUCKYCCHUH 0 OCHOBHBLIX NPUHIUIIAX OPTaHHY€CKOI'0 CUHTE3a

1. TlpuHIMIBI CO3IaHUS YTIIEPOIHBIX CTPYKTYP

2. TlpuHIMnOBl CO3MaHUs  YIJEPOAHBIX CTPYKTYp Ha OCHOBE METAJUIOOPTaHUYECKHX
COE€IMHEHUN

[TpUHIIUIIBI CO3MaHMS YIJIEPOAHBIX CTPYKTYP Ha OCHOBE PEAKLIMH IUKJIOMPUCOCTHHCHUS
[TpuHIMIIBI CO3/IaHUS YTIIEPOIHBIX CTPYKTYP Ha OCHOBE PEaKuii KpocccoueTaHus

5. CuHTE3bI CIIOKHBIX COEIUHEHHI

How

ﬂﬂ}l CamMoCcmoamenbHoll N0020MOBKU K 3aHAMUAM O 0ucuunﬂunepel<wnendyemc;l
UCnoib3oeamas yueﬁno-memm)uquKue mamepuaiiol:

1. Tlecrora H.IO. [IpakTnueckue paboTbl IO OPraHUYECKOMY CUHTE3Y. YUeOHO-METOANYECKHE
pexomenaanuu. - YabsHock: ®T'BOY BO «Yal'TlY um. U.H. YassHoBa», 2017 — 31 c1p.

2. Tlecrosa H.1O. IIpakTnueckue paboThl M0 OPraHUUECKOMY CHHTE3Y. Y4eOHO-METOIUYECKOe
nmocodue IS CTYACHTOB.  [DNeKTpoHHBIM  pecypc] -  Pexum  moctyma:
http://www.superhimik.com/t8311-topic. — 2013.

3. TlecroBa H.IO. Metoanka U TEXHOJOTHS OPTaHUYECKOTO CHHTE3a. YUeOHO-METOINYECKOe
nocobue Ui CTYACHTOB. [OnexkTpoHHBI  pecypc] - Pexum  pmoctyna:
http://www.superhimik.com/t9716-topic. — 2015.

4. TlecroBa H.IO. Ilpaktuyeckue paboTel Mo opraHuyeckod xumuu. Y.1. Anukianyeckue
YII€BOMOPOABl M HX MPOU3BOAHBIE. Y4eOHO-METoAMYecKoe IMocoOue A CTYICHTOB.
[DnexkTponHsIii pecype] - Pexxum moctyna: http://www.superhimik.com/t9930-topic. — 2016,
25 cTp.

5. Tlecroa H.FO. IIpaktnueckue paboThl MO opraHuyeckod xumuu. Y.2. Anuxindeckue
YII€BOMOPOABl M HX MPOU3BOAHBIE. Y4eOHO-METOAMYEecKoe IMocoOue A CTYICHTOB.
[DnexkTponHsIii pecype] - Pexxum moctyna: http://www.superhimik.com/t9931-topic. — 2016,
38 ctp.

6. Ilecroa H.FO. IIpaktnueckue paboThl MO opraHuyeckod xumuu. Y.3. Anuxnndeckue
YIIEBOMOPOABl M HX MPOU3BOAHBIE. Y4eOHO-METOAMYEecKoe IMocoOue M CTYICHTOB.
[Onekrponnblii pecypce] - Pexxum mocryma: http://www.superhimik.com/t9932-topic.- 25
CTp.
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5. IlpuMepHble OLEHOYHBbIE MaTepHAJbI ISl NPOBeJeHHS TeKYLlero KOHTPOJIs
yCNeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAINH 00y4alOIINXCS M0 IUCHUILTHHE

Opraﬂmaunﬂ U IPOBEACHUEC aTTECTAlUHU CTYACHTA

®I'OC BO B COOTBETCTBUM C HpHUHLUIIAMU bBOJIOHCKOro mpouecca OpUEHTHPOBAHbBI
IPEUMYILIECTBEHHO HE Ha cooOuieHrne o0yJaroleMycs KOMIUIEKCa TeOPETHUECKUX 3HAHUM, HO Ha
BBIpaOOTKYy y OakajaBpa KOMIIETEHIM — AMHAMHUYECKOr0 Habopa 3HaHWW, YMEHHH, HAaBHIKOB U
JMYHOCTHBIX KAauyeCTB, KOTOPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NIPOPEeCCUOHATIBHO PEaN30BbIBATHCS.
B mnpomecce omenku OakanaBpoB HEOOXOAMMO UCHONB3YIOTCS KaK TPagUIMOHHBIE, TaK U
MHHOBAIL[MOHHBIE THUIIbI, BUIBI U (OPMBI KOHTPOJIA. [Ipu 3TOM IMOCTENIEHHO TpaIUIMOHHBIE CPEICTBA
COBEpPUICHCTBYIOTCA B pyciie KOMIETEHTHOCTHOIO I10AX0/a, a HWHHOBALIMOHHBIE CPEJICTBA
a/IalITUPOBAHBbI JUIsl IOBCEMECTHOI'O IPUMEHEHUS B POCCUIICKON BY30BCKOI MpaKTHKe.

Iens mpoBeneHusi arrecTalMu — IMPOBEpPKa OCBOEHMsI 00pa30BaTEIbHONW IPOrpaMMBI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomexyTouHass aTTecTalUsl OCYIIECTBISETCS B KOHLIE CEMECTPA U 3aBEPIIACT U3YUYECHUE
JUCLHUIUIMHBL, TOMOTaeT OLIEHUTh KPYIMHbIE COBOKYIHOCTH 3HAaHUM M yMEeHUH, (OpMUpOBaHHE
ONPEACIECHHBIX KOMIIETCHIIAMN.

OnEeHOYHBIMHA ~ CPEJICTBAMHU TEKYIIErO OICHUBAHUS SBIIIOTCS: JIOKJIANl, TECThI II0
TEOPETUYECKUM BOIPOCAM JTUCIMILUIMHBI, 3alllUTa MPAKTHYECKUX padoT U T.1. KOHTposb ycBOCHUS
MaTepuaiga BEIETCS PErylIspHO B TEUCHHE BCETr0 CEMECTpa Ha IMPAKTUYECKHUX (CEMHUHAPCKUX,
71a00paTOPHBIX ) 3aHATHUSX.

No CPEJICTBA OLIEHUBAHUSI, OO6pazoBaTebHbIC
H/H HCIOJIB3YEMbBIC JJId TCKYIIETO OLICHUBAHUSA MMOKa3aTEJIsA p63yJII>TaTI)I UACHUILIIUHBI
(hOpMHUPOBAHUS KOMITCTCHIIUU

OueHovHbIe cpeAcTBa AJ TeKyLlel aTTecTaluu -0OP-1
OC-1 KonrposnpHas pabota POJIb ¥ MECTO MPEIMETHON 00JIACTH
OC-2 Yuebuas muckyccus OPraHMYECKOTro CHHTE3a B 00MIeit
OC-3 Ycruslii onpoc KapTHHE Hay4HOI'O 3HAHHMA.
OC-4 JlaboparopHnas pabora OP-2

MNPUMCHATH TCOPETHUICCKUEC TAaHHBIC

OC-5 Jloxnan ¢ npesentaryeii 10 TIPEAMETY JUUIS PEIICHUS 33/1a4 110

OC 6 — Tect XUMHUHU

OP-3
HaBBIKaMH 0€30MacHO pabOTHI C
OpraHMYECKUMH BELIECTBAMH
OP-4
OCHOBHBIE METO/IbI ITOTYUYECHHUS,
OUYHCTKU HCCIIEIOBaHUS
OpPraHMYECKHUX COCIUHEHUN
. OP-5
OCYIIECTBIATH BEIOOP Hanboee
1eJIeco00pa3HBIX METO/IOB,
cpenctB u  (GopMm  opraHuzanUu
y4eOHOro mporecca, B COOTBETCTBUU
C IMAAKTUYECKUMU 3a/1a4aMu
OP-6
CTPYKTYPY, COCTaB ¥ JUJAKTUIECKUE
eIMHHUIIBI COJIePIKAHMS
npeamMera «OpraHMYecKHid CHHTE3Y,
TpaAulIUOHHBIC 1 COBPEMCHHBIC
METO/IB,

OueHoYHbIE CPEICTBA /151 MPOMEKYTOYHOI
aTTecTalNU
3a4eT (3K3aMeH)

OC-7 3auer B popMe YCTHOTO coOeceI0BaHUS




cpencTBa u GopMbl OpraHU3AIIH
y4ueOHOro mporecca.
OP-7
HaBBIKOM IIPUMCHCHUS pa3JIMYHBIX
METOJIOB, IIPHEMOB H
TEXHOJIOTHI O0YYEHHS B Pa3INIHBIX
(dbopMax opraHu3aIy y9eOHOTO
nporecca.

OnucaHne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO
Marepuana), a TakK >Ke IMpOoIeAypbl M KPUTEPUU OLICHUBAHUS HMHAUKATOPOB JOCTHXKEHUS
KOMITETCHIIMM Ha Pa3IMYHBIX 3Tanax uX (OPMHUPOBAHMS B MPOIIECCE OCBOCHHS OOpa30BaTEIHHOU
nporpammsl npeacTaBieHbl B DOH/E OLIEHOYHBIX CPEJICTB ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEKYTOUYHOH aTTECTAIUU 10 TUCHUIIIHHE «OpraHndecKuii CHHTE3).

Mamepuansi, ucnonv3yemole 0711 MeKyuyec0 KOHMPOJia yCneeaemocmu
odyuarowuxca no OucyuniuHe

Matepuansl 1Ji OpraHu3aliy TEKYLIEH aTTecTaliy NPeACTaBIeHbl B 1.4 IPOrpaMMBl.

©CoN A

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Mamepuanst, ucnoibyemole 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniune

OC-7 3auer B ¢opMe YCTHOTO cobece0BAHUSA

Ilepeyenb BONIPOCOB K 3a4eTy
[IpenMeT opraHuYecKOro CUHTE3A.
JlaboparopHass mocyna: koyiOel Bropma, bynsena, Boponka broxmepa, ¢mierp Illorra,
XONoMWIBHUKY JInOMXa, aljaoHkK, BUABI HArpeBaTeNbHBIX OaHb.
3HaueHUe OPraHMYeCcKOro CUHTE3a JUIsl Pa3BUTHSI CHHTETUUYECKOM, TpernapaTUBHOW XUMUU U
MEAWLIVHBI.
OcHOBHBIE TEH/ICHIIUU Pa3BUTHS OPraHUYECKOr0 CUHTE3A.
ChIpbeBble HCTOYHUKH MPOMBILIUIEHHOTO OPraHUYECKOr0 CUHTE3a
OCHOBHOH OpraHWYEeCKUI CUHTE3 U €ro MPOAYKIIHSL.
ChIpbe OCHOBHOTO OPTaHUYECKOTO CHHTE3A.
MeTo 1l TOHKOTO OPraHu4eCKOro CUHTE3A.
ChIpbe TOHKOTO OPraHN4eCKOr0 CUHTE3A

. JINHENHBbII W KOHBEPIreHTHBIM MOJAXOJbI IpPH IJJAHUPOBAHUU CHHTE3a OPraHUYECKHX

BEIIECTB..

@DakTOpHI IJIAHUPOBAHUS OPraHUYECKOTO CUHTE3A.

KackazHble 10ci1e10BaTeIbHOCTH PEAKIUI B KOPOTKUX CXEMax IOJHOrO LUKJIA.
PerpocunTeTnueckuii ananus. JlepeBo CHHTETHYECKMX HHTEPMEIUATOB.

Omnpenenenne TeMnepaTypbl KUIIEHUS U [IJIaBICHUS OPTaHUYECKHUX BEIIECTB
OrnpeneneHne MIIOTHOCTH U TTOKA3aTelIsl MPEJIOMIICHHS] OPTAHUYECKUX COCUHEHUN
MeToabl OYMCTKH OPTaHUYECKUX BEIIECTB, 00JaCTH MpUMEHeHUs. YICcToTa peareHToB.
Mertoabl OUMCTKU TBEPABIX OPraHUYECKUX COCIUHEHUN

MeToabl OYUCTKY KUAKUX OPTAaHUYECKUX COCUHEHUN

WnenTudukanyss HEM3BECTHOTO BEILECTBA: NMPEIBAPUTEIBHOE HCCIEIOBAaHHE M OTKPHITHE
(GYHKIIMOHAJIBHBIX TPYII B OPIraHUYECKUX COCTUHEHUSX.

IIpuHIUIIBI CO3AaHMS YIVIEPOAHBIX CTPYKTYD

[IpuHIMITBI CO3AaHMS YIVIEPOAHBIX CTPYKTYP Ha OCHOBE METAJNIOOPTaHUYECKHUX
COEIMHEHUI



B koHIle W3ydeHUs AUCHUIUIMHBI TOJBOJATCS WTOTH PaOOThI CTYJIEHTOB Ha JIEKIIMOHHBIX H
MPAKTUYECKHUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aNIOB B TEUCHUE CEMECTpA.

KpnTeplm OIlcHUBAHNA 3HAHUI oﬁyqamumxca o JTUCHMIIJINHE

Dopmuposanue 6AITLHO-PEUMUHE0B0U OYEHKU Pabombvl 00YYaAOUWUXCSL

ITocemenne Pab6ota Ha
ITocemenune
N IMPAKTUYECKHUX | MPAKTUYECKUX | 3a4eT
JIEKLIU I .
3aHATHH 3AHATUIX
Paz0amioBka 1o 15x 1=15
9 x 1=9 6amnoB 212 6amioB 64 6amta
A BHJIaM paboT OayIoB
cemecTp | CyMMapHBIH Makc. 24 Gana 236 GamnoB 300 6ammoB
9 GayutoB Max
Oat max max max

[To pesynmbratram 10 cemecTpa, TPYHAOEMKOCTh KOTOporo cocrapisieT 3 3E HTOroBbIM KOHTpOJEM
ABIISIETCS 3a4€T, JJIS MMOJTy4eHHs KOTOpOro OakanaBpy Hy»KHa Habpath 6onee 151 Gamna

Kpumepuu oyenusanus pabomul o6yyarowezocs

banasl (3 3E)
«3auTeHo» Boiee 151
«He 3aureno» 150 u meunee

6. MeToanueckue yKazanus 1Jisi 00y4alommXxcsi 0 0CBOCHHIO TUCHUILINHBI

YceneniHoe u3ydeHue Kypcea TpedyeT oT 00ydaromuxcs MOCeIeH s JeKIHUM, aKTUBHOM paboThI
Ha NPAaKTUYECKUX 3aHATHUSIX, BBIIIOJHEHHS BCEX YUeOHBIX 3aJlaHUI IPEroaaBaTess, O3HAKOMIIEHUS C
OCHOBHOM U JIOIIOJHUTEIBHOM JINTEPATYPOM.

3anuch JIeKHMM — OJHa U3 (OpPM aKTUBHOM CAMOCTOATEIbHOW paboThl oOyuaromumxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIE0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXEHHS, BBIBO/BI, 0000IIeHHs, POPMYIHPOBKUA. B KOHIlE JeKIuU MperoaaBaresib
ocraBisgeT Bpems (5 MMHYT) JUIsi TOro, 4ToObl OOydarommuecss HMMeNHM BO3MOXHOCTh 33/1aTh
YTOUHSAIOIIME BONPOCHI 10 H3y4aeMoMmy Mmartepuainy. M3-3a HeEnocTaToyHOro KOJIMYECTBa
ayJAUTOPHBIX YacOB HEKOTOpble TEeMbl HE YIaeTcs OCBETUTh B IOJHOM 00BEMe, I03TOMY
IIPETOAABATENb, 10 CBOEMY YCMOTPEHMIO, HEKOTOPBIE BONPOCHI BBIHOCHUT HA CaMOCTOSITEIIBHYIO
paboTy CTYAEHTOB, PEKOMEHys Ty WIM HHYIO JuTeparypy. Kpome sToro, Juis Jiydmero ocBOeHHs
MaTtepuaja W CHUCTeMaTH3allid 3HAHUU MO0 JAUCUUIUIMHE, HEOOXOAWMO MOCTOSHHO pa3duparb
MaTtepuabl JeKIUH 10 KOHCIEKTaM M Y4eOHbIM rocoOusiM. B ciiyuae HeoOxomumocTu o0Opaiarbes K
IIPETIOAABATENIO 33 KOHCYJIBTALUEH.

IToaroroBka Kk NPaKTHYECKUM 3aHATHAM.

[Ipy moOAroTOBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT JODKEH M3YYUTh TEOPETHUECKHM
MaTepuaig MO TeME 3aHATHs (UCIOJIb30BaThb KOHCIEKT JIEKLIMH, MU3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTBCSA C JIOTIOJIHUTEIBHOM JIUTEpaTypOil, P HEOOXOUMOCTH JIOTIOIHUTh KOHCIEKT, JieNasi B
HEM COOTBETCTBYIOIIME 3allMCH M3 JIMTEPAaTYpHBIX MHCTOYHHKOB). B ciyuae 3arpyaHeHuid,
BO3HHMKAIOIIMX TIPU OCBOEHHUHM TEOPETUYECKOr0 MaTepHaja, CTYIEHTY cielyeT oOpalmiaThesl 3a
KOHCYyJbTallMell K mpenojaBarento. Mns Ha KOHCyJbTalMio, HEOOXOJMMO XOpOIIO MHpOayMaTrh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTU4ecKoro 3aHATHS MPENOoJaBaTelb 3HAKOMUT CTYJIEHTOB C TEMOM, OIVIAIIAET
IUTaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEAEHHOrO BPEMEHHM Ha BBINOJIHEHHE
pabOTHl CTYAEHT MOXET OOpaTUTHCS K MPErojaBaTeNio 3a KOHCYJbTAlMed Wi pa3bsicHeHUsIMU. B
KOHIIE 3aHTHS IPOBOAUTCS IIPUEM BBIIOJHEHHBIX 3aJJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BRINOIHEHMS MPAKTHUECKUX 3aHUNA OLIEHMBAIOTCS B Oaliiax, B COOTBETCTBHUU C
OaITbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.




Ilepeuenn J1adopaTopHbix padot ( 10 cemectp)
C6opka npubopoB JUIst MPOBEACHUS CHHTE30B
OrnpezesieHne TeMIepaTypbl IUIaBICHUS TATbMUTHHOBON U CTEAPUHOBOU KHCJIOT
OmnpeneneHne MIOTHOCTH OPTraHMYECKHUX BEIIECTB MUKHOMETPUYECKUM CIIOCOOOM H €
MTOMOIIIBIO apeoMeTpa
OuucTka TBEpJbIX OPraHUYECKUX BEIIECTB METOAOM MEPEKPUCTATUTH3ALIUN
Ouncrka O€H30MHOM KHCIIOTH METOA0M BO3TOHKHU
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Pa3znenenue cmecu OeH3o1a U Kcuionia APoOHON PpaKIIMOHHOM MEePeroHKOM
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3KCTpaKI_II/ISI PACTUTCIIbHBIX IIMTMCHTOB

7. IlepevyeHb OCHOBHOM M /IONOJTHUTEJIbHOM YueOHOM uTepaTypsbl, UHTEepHET-pecypcoB,
HEe00XO0AUMBIX /ISl OCBOCHMS 1M CHUILTIHHBI

OcHoBHas JuTepaTypa

1. IlpakTuKyM 1O OpraHu4eckoil xumuu : y4deOHuk : [16+] / A. ®. Iloxapckuii, A. B.
I'yneBckas, O. B. Jla610, B. A. OsepsHckuii ; @PenepalibHOE areHTCTBO MO 00pa30BaHUIO
Poccuiickoit ®denepauuu, HOxublil denepanbHblii yHHBepcuTeT. — PoctoB-Ha-[lony : FOxHBIN
benepanbubiii  yauBepcuter, 2009. — 320 c. — Pexum pocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=240941

2. Cy066oueBa, M. 1O. Teopusi XUMHKO-TEXHOJOTHYECKUX MPOIECCOB OPraHUYECKOTO
cuHTe3a : yuebnoe nocodme / M. FO. Cy66oueBa, K. B. bpsakun, A. A. JlertsapeB ; TamOoBCcKkuit
rOCYJapCTBEHHBIN TEXHUYECKUM yHUBepcuTeT. — TamOoB : TaMOOBCKHMI TrocynapCTBEHHBIN
texunyeckuid yausepcuret (TI'TY), 2012. — 161 c. : nn., Tabn., cxem. — Pexxum gocrtyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=277922

3. Teepmoxine6oB, B.II. Opranuueckas xumus : ydeOnuk / B.II. TBepmoxmne6os. -
Kpacnosipck : Cub. dpenep. yu-T, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - TekcT : 371€KTPOHHBIH.
- URL.: https://znanium.com/catalog/product/1032163

JlonoJiHNTE/IbHASI JTUTEpaTypa

1. Bopucos, M. M. Opranuueckuil cuHTe3 : yueOHO-MeToauueckoe mnocobue / U. M.
bopucos, A. 3. Ucnamrynosa, JI. P. SIkynoBa. — Ya : BI'TIY umenu M. Axkmymisl, 2014. — 66 c.
— Tekcr : oanekTtpoHHbld // JlaHb : 3neKkTpoHHO-OMOnMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/72508

2. [Inemenkos, B. B. Acummerpuueckuii opraHudeckuii cuHTes3 : yuebHoe mocooue / B. B.
[TnemenkoB. — 2-e m3a., nepepad. u mom. — Kazanp : KOV, 2019. — 136 ¢. — ISBN 978-5-
00130-210-0. — Texkcr : anexkrpoHHsblid // JlaHp : 3neKTpoHHO-OMONMMOTEeYHas cucrema. — URL:
https://e.lanbook.com/book/147173

3. Haiigenko, E. C. Opranmueckas xumus : yueOHoe mocobue / E. C. Haiinenko. -
HoBocubupck : HI'TY, 2014. - 91 c. - ISBN 978-5-7782-2513-8. - Tekcr : anekrponHsbIid. - URL:
https://znanium.com/catalog/product/549401

Humepuem-pecypcol

1. Cwmur, B. A. OCHOBBI COBPEMEHHOTO OPTaHUYECKOTO CHHTEe3a [DIEeKTPOHHBIN pecypc] :
yuebHoe mocobme / B. A. Cmur, A. [. Jumeman. - 2-¢ m3a. (31.). - M. : BUHOM.
JlaGopatopus 3HaHui, 2012. - 750 c. (OnekrponHwlii pecypc. — Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=365562).

2. Tlecrosa H.1O. IIpakTnueckue paboThI M0 OPraHUUECKOMY CHHTE3Y. Y 4eOHO-METOIUYECKOe
nmocobue IS CTYACHTOB. [OnexTpoHHblii  pecypc] - Pexum  pocrymna:
http://www.superhimik.com/t8311-topic. — 2013.
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[Tecroa H.FO. Metoauka u TEXHOJIOTHSI OPTAaHMYECKOTO CHHTE3a. Y4eOHO-METOANYECKOE
nocodwe IS CTYICHTOB. [OnekTpoHHbIl  pecypc] - Pexum  moctyma:
http://www.superhimik.com/t9716-topic. — 2015.

Xumuueckuii katayior - http://www.ximicat.com/

[TopTan GpyHmaMeHTaTILHOIO XUMUYIECKOT0 0Opa3oBanus - http://www.chemnet.ru/

Caitt «Xumus Neo Chemistry» -
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1

OTkpbiTas xumus - https://chemistry.ru/

DNIeKTpOHHAs OoubmmoTeKa y4eOHBIX MaTepHuaoB o XUMUHU -
http://www.chem.msu.su/rus/elibrary/



http://www.superhimik.com/t9716-topic
http://www.ximicat.com/
http://www.chemnet.ru/
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid
https://chemistry.ru/
http://www.chem.msu.su/rus/elibrary/

		2022-07-15T12:14:06+0400
	ФГБОУ ВО "УЛГПУ ИМ. И.Н. УЛЬЯНОВА"
	Подпись документа




